Introduction
Prognostic and Diagnostic Monitoring is needed to prevent Abnormal Events in a Complex Process or System Abnormal events are deviations in process behavior from normal operating regime (x,u) y=h (x,u) (Iri et.al., 1979; Kramer and Palowitch, 1987; Wilcox and Himmelblau, 1994) Multiple fault diagnosis (Morales and Garcia, 1990; Vedam and Venkatasubramanian, 1999) Abstraction Hierarchy (Venkatasubramanian et. al. 1989, 93, 94) Statistical Techniques :
Univariate SPC based on limit-checking Multivariate PCA/PLS based monitoring (MacGregor et. al., 1994) Qualitative Methods
Qualitative Trend Analysis : Sensor Trend Information
Trend Language, Trend Identification and Mapping to faults (Cheung & Stephanopoulos, 1990; Janusz & Venkatasubramanian, 1991; Rengaswamy & Venkatasubramanian, 1995) Rule-Based Expert-Systems : Mapping of known symptoms to root causes (Kramer, 1987; Rich & Venkatasubramanian, 1987) Process History enters the antecedent and consequent of rules Lack of generality; Poor handling of novel situations Considerable challenges remain but we have made great progress in the last decade and the future potential is enormous and exciting Science of Complex Adaptive Systems: Challenges and Opportuntites
